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Ca> RECORDED MEASUREMENTS 


All measurements made during testing are recorded in ATP 20049 - 
DS data sheets and are included in this log. 

Cb> TEST SUMMARY 

The motor /encoder (henceforth referred to as the UUT) test 
sequence began with a baseline functional evaluation, which 
demonstrated that the motor satisfied the operating torque, 
cogging torque, winding resistance, and mechanical requirements 
of SOW. In addition, the encoder electrical requirements were 
verified, as well as the alignment of the encoder outputs 
relative to the motor shaft position. There were no di scr epanc i es 
observed in this portion of the test. 

The UUT was then exposed to a number of environments, including 
thermal vacuum, thermal cycling, random and sine vibration, 
and mechanical shock. During the thermal environments, the 
performance of the UUT under load was verified at specified 
points in the cycles, as described in ATP 20049. In addition, 
the UUT was bench tested between the two thermal environments. 

No anomalies were observed during the thermal tests. 

The vibration and shock tests were performed by East-West 
Technology Corporation, West Babylon, New York. The UUT was 
delivered to the lab in a sealed vibration fixture in order to 
maintain the cleanliness levels required by the SOW. In addition, 
a three ounce load was attached to the motor shaft. The 
attachment method of this load caused damage to the shaft 
and bearing during random vibration of S/N 0003 on April 28,1995, 
and is described further in NCR 00168. 

The load attachment method was subsequently corrected, and 
vibration of S/N 0002 began while 0003 was being repaired. 

The performance of the UUT was verified at Aeroflex after each 
environment was completed, as shown in ATP 20049. No additional 
failures were noted. 

The final test of the UUT was a repeat of the baseline functional 
tests. Again, no anomalies were observed. 

(c) UNACCOMPLISHED TESTS 

This section is not applicable. 


d> RETEST STATUS 


Serial number 0003 was retested after repair on June 1,1995 
according to the following paragraphs in ATP -20049 - DSf 

1 . 1 COGGING TORQUE 

1.2 OPERATING TORQUE 

1.3 STALL TORQUE 

3. 1 ENCODER POSITION 1 AND OUTPUT VOLTAGE 

3.2 ENCODER POSITION VERIFICATION 

4.3 RADIAL DEFLECTION 

No anomalies were observed, and environmental testing resumed. 

<e!> SPECIAL TESTING PROBLEMS 

The major difficulty encountered during testing was in securin 
the UUT inside the vibration fixture without causing damage t 
the wires, shaft, and bearing. These fixturing problems were 
anticipated prior to vibration, with the exception of the 
previously mentioned load attachment to the shaft. 

Cf> FAILURE AND CORRECTIVE ACTION DATA 


Refer to NCR 00168 and Corrective Action Report Ml 3640. 
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T opgij f AMr- QTOj a r ; ng rq : > j? 

OFTFNI t qpquf: 

Cogging through three detent positions 0.25 oz-m min 


02-1 n . 
or -l n . 
oz -i n . 


<X$Ui~ 

04. ^7. ^ 


OPERATING TORQUE 

Motor rotates & RPM min when 4.8 pps at 22 VDC to 25 VDC is 
with 5.5 oz-in load. , 


appl ied 


M,, 

04.l7.l{ 


1 .? STALL TQPOUF 

6 oz-in minimum at 22 VDC 


oz -in 

Detent torque in 1.1 = 
Stall torque A3 oz- 


la hi* 

04. Hu 


2.0 MOTOR ELECTRICAL CHARACTERISTICS 

2. 1 STEP ANGLE 

Motor lead #1<>22 VDC) to motor lead #3 f'RTN) cw rotation 

7.5 ♦/- 0 . 75 ’ 
degrees 

Motor lead #2 (*22 VDC) to motor lead #4 (RTN) cw rotation 

7.5 +7-0, 75 
degrees 

22 WINDING RESISTANCE AT 20 DEG C 

Room ambient temperature ^ jS deg C 

Resistance between wi^es 1 and 3 12 A ohms 

Resistance calculated for 20 degrees C UA ohms 

77. & ohms minimum 


£>4- n *- 
jZ 

04 . n.4( 


SIZE 

A 

CAGE CODE 

88379 

firrp 

zoo 1 /? Ar 

SCALE 

REV 

6 

SHEET 2 



000 z 


G’e "i ,?rv 


: 1 t we en w I r 2 -h m r? 4 $ 


=mrn calculated for ?n degrees C 


?/./ 


7? . 6 ohms mini muni 


:.3 WINDING INDUCTANCE 


, /f,o 


04. tf. 


Inductance between wires 1 and 3 ' 1 ; mH 

Inductance between wires 2 and 4 ity $ mH 

These values are for reference only. 


•4 INSULATION RESISTANCE AND DIELECTRIC STRENGTH POST- IMPREGNATION 
Tie together motor leads 1 arid 3, 2 and 4 


2.4.1 INSULATION RESISTANCE 


100 VDC between 1,3 and 2,4 


100 VDC between 1,3 and housing 


100 VDC between 2,4 and housing 


2.4.2 DIELECTRIC STRENGTH 


>/W) 


Megohms 


100 Megohms min 

^ Megoh ms 

100 Megohms min 

^ Megohms 

100 Megohms min 


oq.n.U 


125 VRMS between 1,3 and 2,4 


125 VRMS between 1,3 and housing 


125 VRMS between 2,4 and housing 


( ^ microamps rj 

100 microamps max leakage OP 4 ***”^ 

2 k oi-iw 

^ ^ mi cr camps 

100 microamps max leakage 

_M _ microamps 

100 microamps max leakage 
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60 2 ^ 


Hif HPFF LI f-.'C TP 1 f A[ CHAF Af TEPI5HC3 


FNrnp EP PQ^ITID M : AND OUTPUT VOLTAGE 


r>-,~ -.ri^r position 1 ■ ^ ?cr n r dinq to Table 1 


c h t* c l< 


Output voltage across bit 4 is 3,5 Vdc min at 4.8 VDC min 
5.0 VDC roa i/ ch<?c t< 


3.: FNCODEP POSITION VEP I FI CAT I ON 

Encoder position 2 through 12 1 5 according to Table 1 
•l. ' 5 MQTGP 'ENCQDEP PHYSICAL 'THAPACTEPISTICS 


^ check Hv?a 


•1 - 1 - T ZC AND CQNEIGUPATTQN 

Chech that critical dimensions from M5FC drawing SXI-201 and Aejroflex 
drawing 200 -38 are satisfied J / check 


2 WH GMT 

Motor /Ero.od^r we i ght 
Lead wire weight. 


/us 


ounces 

ounces 


15 ounces max 




ot-m{ 


PADIAL DEFLECTION 


0 i 0 + ' ~ 0.1 lb force applied on the shaft in 

accordance with MSFf drawing SXT-201, Proof Load A 

Dl rlQOHfn ’ V > 0 U / ■ 


i nches 
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5.0 ENVIRONMENTAL TESTS 

5. 1 THERMAL VACUUM 

5.1.1 AMBIENT TEMPERATURE AND PRESSURE 

Connect AD590 temperature sensor to the trim 

circuit in Figure 3. Record the output. mv 

Calculate the ambient temperature : a 

mv output - 273 = temperature in degrees C C L 

Verify step rotation cw from zero position 

with wire # 1 (+ 22 VDC) and wire #3 (RTN) ^ check 

Verify encoder output at step 4 in table 1 v/ check 


Seal the vacuum container and remove from 

the clean room. A. 

5.1.2 THERMAL VACUUM FUNCTIONAL TESTS 

5. 1.2.1 OPERATION UNDER LOAD 

11 VDL min, 12.5 VDl max to the motor drive circuit. 
u VDC +/- 0.2 V to the encoder input wires. 

a. Baseline, 25 degrees C recorder trace: 

N'j i nt er r upt j ons in motor or encoder traces J / 

3.5 V minimum encoder output ^ 

b. Cycle 1, 50 degrees C recorder trace: 

No interruptions in motor or encoder traces \y 

3.5 V minimum encoder output v/ 




check 
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c. Cycle 1, -40 degrees C recorder trace: 

No interrupt ions in motor or encoder traces 


check 


3.5 V minimum encoder output 

d. Cycle 2, 50 degrees C recorder trace : 

No interrupt ions in motor or encoder traces 
3.5 V minimum encoder output 

e. Cycle 2, -40 degrees C recorder trace : 

No interrupt ions in motor or encoder traces 
3.5 V minimum encoder output 

f. Cycle 3, 50 degrees C recorder trace : 

No interruptions in motor or encoder traces 
3.5 V minimum encoder output 

g. Cycle 3, -40 degrees C recorder trace : 

No interrupt ions in motor or encoder traces 
3.5 V minimum encoder output 

h . Final test, 25 degrees C recorder trace: 

No interruptions in motor or encoder traces 
3.5 V minimum encoder output 
5. 1.2.2 STALL OPERATION. THERMAL VACUUM 


*- /& A' 


check 


check 

checkv^^^^^ 

y/zAs 

check 

check /r// Li 


check 


check 


r'/'V/r 


jTAA?^ 


check 


check 




Disconnect the motor from the test circuit. Apply 
200 ma through wires #1 and #3 for 30 seconds. 

Repeat according to paragraph 4. 1,3.2 of the test procedure. 
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a. Baseline, 25 degrees C recorder trace; 

No interrupt ions in motor or encoder traces 

3.5 V minimum encoder output 

b. Cycle 1, 50 degrees C recorder trace: 

No interruptions in motor or encoder traces 

3.5 V minimum encoder output 
Cm Cycle l f -40 degrees C recorder trace: 

No inter ruptions in motor or encoder traces 

3.5 V minimum encoder output 
d. Cycle 2 f 50 degrees C recorder trace : 

No interrupt ions in motor or encoder traces 

3.5 V m i n i mum e n c od e < ou t p u t 


^ check 

r/t/fr 




check 
chec k 




\/_ Cher l 

rM' 
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e. Cycle 2, -40 degrees C recorder trace : 

No i nter ruptions in motor or encoder traces 


check 


3.5 V minimum encoder output 

f. Cycle 3, 50 degrees C recorder trace : 

No interruptions in motor or encoder traces 
3.5 V minimum encoder output 

g. Cycle 3, -40 degrees C recorder trace : 

No interruptions in motor or encoder traces 
3.5 V minimum encoder output 

h. Final test, 25 degrees C recorder trace: 

No interruptions in motor or encoder traces 
3.5 V minimum encoder output 
THERMAL CYCLING T r f AMBIENT PRESSURE 


check 


check 


check 


IX check 
check 


1 PRE-THERMAL CYCLING PERFORMANCE TEST 


1.1 STALL TORQUE 


6 oz-in minimum at 22 ODC 


1.2 STEP ANGLE 


//■f oz-in 

- Detent torque in 1.1* o ^ ,3^ 

Stall torque /S> 2- oz-in 


Motor lead #l(+22 VDC> to motor lead #3 (RTN) cw rotation ^ 

7.5 +/- 0.75 / 

degrees ^ 
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Motor lead #2 022 VDC) to motor lead #4 CRTN) cw rotation 

7.5 +/-0.75 
degrees 


5.2. 1.3 ENCODER POSITION 1 AND OUTPUT VOLTAGE 
Encoder position 1 is according to Table 1 


check 


Output voltage across bit 4 is 3.5 Vdc min at 4.8 VDC min 
5.0 VDC max r 


check 


5.2. 1.4 ENCODER POSITION VERIFICATION 

Encoder position 2 through 12 is according to Table 1 _ 

5.2.2 OPERATION UNDER LOAD 

11 VDC min, 12.5 VDC max to the motor drive circuit, 
5 VDC +/- 0.2 V to the encoder input wires, 

a. Baseline, 25 decrees C recorder t^ace: 

No interruptions in motor or encoder traces ^ 

3.5 V m i n i mu m encoder ou t p u t \/ 

S^c 

b. Cycle 1, 50 degrees C recorder trace: 

No interruptions in motor or e r\coder traces 1/ 

3.5 V minimum encoder output U 

jZTXC 

c. Cycle l f -40 degrees C recorder trace: 

No interrupt ions in motor or encoder traces l 

3.5 V minimum encoder output * 


y check 


/ 

chec k 

v/ 

check 


V 

y 

check 

i/ 

check 

JZTAC* 4 

* ^ 

y 

check 

y 

check 




S.rA^<- 

otr 



SIZE 

A 

CAGE CODE 

88379 

| SCALE 

REV 


AT? Zoom As 



H 1C I 



d. Cycle 24, 50 degrees C recorder trace : 

No interruptions in motor or encoder traces 
3.5 V minimum encoder output 

e. Cycle 24, -40 degrees C recorder trace : 

No interruptions in motor or encoder traces 
3.5 V minimum encoder output 

f. Final Test, 25 degree C recorder trace : 

No interruptions in motor or encoder traces 
3.5 V minimum encoder output 
5.3 VIBRATION AND SHOCK 

5.3.1 SINE VIBRATION 

Date ( s ' performed ^ j & ~ 

Vi sua 1 In sp ec 1 1 on ^ ^ 

5.3. 1.1 STALL TORQUE 

6 oz-in minimum at 22 VDC W '0 


check 

check 

check sfl 


STALL OK 

L / 


f/27/^S 


check 
t/// check 

StAll ok W? y/tf 


<*/ <*_ ~ £/7 f99 S 

k/7/tf 


!M oz-in 

- Detent torque in 1.1* <3^ 
Stall torque Lt-J_ oz-in 


- Detent torque in 1.1* <5 
Stall torque /V- 7 oz-in 

fDTM^ ru ir rtf sfi am 


Motor lead #1 C +22 VDC) to motor lead #3 (RTN) cw rotation 

7.5 +/- 0.75 
degrees 
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Motor lead #2 < +22 VDC"> to motor lead #4 (RTN> cw rotation _ 

7.5 +/-0.75 
degrees ^ 

.1.3 ENCODER POSITION 1 AND OUTPUT VOLTAGE 


Encoder position 1 is according to Table 1 


Output voltage across bit 4 is 3.5,Vdc min at 4.8 VDC nun 
5.0 VDC max check 


1.4 ENCODER POSITION VERIFICATION 


Encoder position 2 through 12 is according to Table 1 


check 


,2 RANDOM VIBRATION 


Datefs) per formed 

Visual Inspection 


5 / 30 , 


2.1 r 'T AL! TnpniJF 


6 or -in minimum at 22 VDC 


2.2 STEP ANGLE 


' £ os-in 

Detent torque in 1.1= ~l.Z ^ 
Stall torque /£iZ or -in 


Motor lead #1 (+22 VDC) to motor lead #3 fRTN) cw rotation ^ 

7.5 + /- 0.75 
degrees 

Motor lead #2 (+22 VDC) to motor lead #4 (RTN) cw rotation 

7.5 +/-0.75 
degrees 
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ENCODEP POSITION 1 AND OUTPUT VOLTAGE 
Encoder position l is according to Table 1 




check 


Output voltage across bit 4 is 3.5 Vdc min at 4.8 VDC min 
5.0 VDC max ^ check 


5. 3. 2. 4 ENCODEP POSITION VERIFICATION 

Encoder position 2 through 12 is according to Table 1 
5.3.3 MECHANICAL SHOCK 
Date(s) performed 
Visual Inspection 




check 


t//X ' 6 /fc If f s' 



5.3.3. 1 STALL TOPQUE 

c ., os-in minimum at 22 VDC 

3.2 STEP ANGLE 




oz-in 


Detent torque in 1.1= -? '3 ° * ' H 
Stall torque / S~' 7 oz-in 



^ 06- /f. If 


M> lor lead #1+22 VDC' to motor lead #3 (PTN) cw rotation 

7.5 +/- 0 '5 
degrees 


Motor lead #2 < +22 VDC) to motor lead #4 IRTN) cw rotation 

7.5 +/-0.75 
degrees 




w/ 


5. 3. 3. 3 ENCODEP POSITION 1 AND OUTPUT VOLTAGE 

Encoder position 1 is according to Table 1 check 

Output voltage across bit 4 is 3.5 Vdc min at 4.8 VDC m>n 
5.0 VDC max check 
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5. 3. 3. 4 ENCODER POSITION VERIFICATION 


Encoder position 2 through 12 is according to Table 1 


5. 3. 3. 5 DIELECTRIC STRENGTH 


100 VRMS between 1,3 and 2,4 


100 VRMS between 1,3 and housing 


100 VRMS between 2,4 and housing 


06. /f. 9/ 


check 


y c' 

microamps 

100 microamps max leakage 

microamps 

100 microamps max leakage 

aO 

_ fflicroarops 
100 microamps max leakage 


5.4 FINAL FUNCTIONAL TEST 


5.4.1 TORQUE AND OPERATING POINT 


5.4. 1.1 DECENT TORQUE 


Cogging through thr~e detent positions 0.25 oz-in min 

J C 

1. *'''1 oz-in. 

2. A 'S oz-in. 


^K. 


5.4. 1.2 OPERATING TORQUE 

Motor rotates 6 PPM min when 4.B pps at 22 VDC to 25 VDC is applied 
with 5.5 oz-in load. / s' r>s 

6<S PPM ^ 


5.4. 1.3 STALL TORQUE 


6 oz-in rfiinimum at 22 VDC 


oz-in o<A^m 

- Detent torque in 1.1= 2S 
Stall torque fSS oz-in 
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5.4.2 MOTOR ELECTRICAL CHARACTERISTICS 

5. 4. 2.1 STEP ANGLE 

Motor lead #l(+22 VDC) to motor lead #3 (RTN) cw rotation 

7.5 + /- 0.75' 
degrees 

Motor lead #2 (+22 VDC) to motor lead #4 (RTN) cw rotation 

7.5 +/-0.75 
degrees 

5.4. 2. 2 MINDING RESISTANCE AT 20 DEG C 

Room ambient temperature A deg C 


Room ambient temperature deg C 

Resistance between wires 1 and 3 $! ' 7 ohms 

Resistance calculated for 20 degrees C $ 0 ' 7 ohms 

77,6 ohms minimum 

Resistance between wi^es 2 and 4 0 ohms 

Resistance calculate.'! *or 20 degrees C $ 0 * 7 ohms 

77,6 ohms minimum 


06./1. tf 


5,4.2.? BINDING INDUTTANCF 


Inductance between wires 1 and 3 


19.7 


Inductance between wires 2 and 4 (%_ ' 6 mH 

These values are for reference only. 


^ 4 ^ A. 
04 . 
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5.4.3 ENCODER ELECTRICAL CHARACTERISTICS 
5. 4. 3.1 ENCODER POSITION 1 AND OUTPUT VOLTAGE 
Encoder position 1 is according to Table 1 


check 


Output voltage across bit 4 is 3.5 Vdc min at 4.8 VDC min 
5.0 VDC max' check 

5. 4. 3. 2 ENCODER POSITION VERIFICATION ' 

Encoder position 2 through 12 is according to Table 1 ^ 

5.4.4 RADIAL DEFLECTION 


9.0 +/- 0.1 lb force applied on the shaft in 
accordance with MSFC drawing SXI-201, Proof Load 
Di agram 


)MLt± 


Tojae aJ fe.o 




0.0015 inches max / j 


7.S 02 - 




SIZE 

A 

CAGE CODE 

88379 

| SCALE 

REV. 

_ 


/rrp 20049 *>s 

8 I SHEEI Ts 





cooz 


T- r> p(?j.?E amp op efa hng pqtn r 
OF TFNr roppu r 

Cogging through three detent positions 0.25 or -in min 

A 7 . 


or “i n , 
or -i n , 
oz-i n « 


OPERATING TORQUE 

H I2y 

Motor rotates 6 PPM rmn when 4.8 pps at VDC to ^5 VDC is 
with 5.5 or -in load, - g 

PPM 


appl ied 


! .? STALL TQPPtJF 

b or -in n* 1 \ ' i mum at 22 VDC /^Sj oz . in 

- Detent torque in 1.1= 
Stall torque /3 ■ 7 os- 

2.0 MOTOR ELECTRICAL C HARACTERISTICS 
?. 1 STEP ANGLE 

Motor lead #l<'+22 VDC> to motor lead #3 f'RTN) cu rotation 

7.5 +/- 0.75* 
degrees 

Motor lead #2 < +22 VDC) to motor lead M4 (RTN) cw rotation 

7.5 +/-0.75 
degrees 

2.2 WINDING RESISTANCE AT 20 DEG C 

Room ambient temperature deg C 


Resistance between wires 1 and 3 


ohms 

<U-t 


Resistance calculated for 20 degrees C ohms 

77.6 ohms minimum 
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3003 


R e r. i -i t arc e bet ween w i y tv- 2 in d 4 ol 


Resistance- :al culated for 20 degree 


O !' v ohms 
77.6 ohms minimum 


WINDING INDUCTANCE 


Inductance between wires 1 and 3 




k 


Inductance between wires 2 and 4 /j 

These values are for reference only. 


4 INSULATION RESISTANCE AND DIELECTRIC STRENGTH POST- IMPREGNATION 


Tie together motor leads 1 and 2, 7 and 4 


,4.1 INSULATION RESISTANCE 


OQ VDC between 1,3 and 2,4 


100 VDC between 1,3 and housing 


100 VDC between 2,4 and housing 


2,4.2 DIELECTRIC STRENGTH 


125 VRMS between 1,3 and 2,4 


125 VRM5 between 1,3 and housing 


125 VPMS between 2,4 and housing 


>/M$ _ Megohms 04~ZA. ^4 

100 Megohms min 

^ Megohms 

100 Megohms min 

^ f frfff) Megohms 
100 Megohms min 

? 7 

° * microamps 

100 microamps max leakage 

microamps 

100 microamps max leakage 


^ > microamps 

100 microamps max leakage 


SIZE CAGE CODE 


A 88379 ' 4T/ * A0< “U 


REV Q j SHEET 



ARESCO, HICKSViUE. N Y OGIIVIE n?Sn»o 


003 


r Ni~ QPFF' EI.ECTF1CA1 CHARACTER! ST ICS 


gNCODgP POST T ION ! AND OUTPUT VOLTAGE 


F position 1 is according to Table 1 


chec k 


^ — >■ 

c4.2t.fr 


Output voltage across bit 4 is 3.5 Vdc nun at 4.P VDC min 
5.0 VDC ma>. \s chad 


ENCODER POSITION VERIFICATION 


Encoder position 2 through 12 is according to Table 1 
MOTOR 'ENCODER PHYSICAL CHARACTERISTICS 


check- 

04. l&. f/ 


S ! ZE AND CONFIGURATION 


ck that critical dimensions from MSFC drawing SXI-201 and Aeroflex 
wi nq 200-38 satisfied check 


C h ec k t 
dr awi ng 


WEIGHT 

Motor" /Encoder wei ght 
Lead wire weight 


m ounces JdLTh- 

JL. 1 — ounces 

j_2. - 0 ounces 
15 ounces max 


4.3 RADIAL DEFLECTION 


■?,0 +/- 0.1 lb force applied on the shaft in 

accordance with MSEC drawing SXI-201, Proof Load * /)* /</ 

Diagram U'OO fj 


i nches 


0.0015 inches max 
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1.0 TORQUE AND OPERATING POINT 


Cogging through three detent positions 0.25 oz-in min 


oioi.ll 


oz-in. 

oz-in. 

oz-in. 


Motor rotates 6 RPM min when 4.B pps at 22 VDC to 25 VDC is applied A - - 

with 5.5 oz-in load. Ob.Oi^i 

Checked a.i /A V RPM 


6 oz-in minimum at 22 VDC 


oz-in c&Uhr-~ 

- Detent torque in 1. 1* Cfp.oi.K 

Stall torque /CT'S' oz-in 


2.0 MOTOR ELECTRICAL CHARACTERISTICS 

2.1 STEP ANGLE 

Motor lead #l(+22 VDl to motor lead #3 (RTN) cw rotation 

7.5 +/- 0.75 

degrees ^ 

Motor lead #2 (+22 VDC) to motor lead #4 (RTN) cw rotation ^ 

7.5 +/-0.75 , 

degrees 


Room ambient temperature ^ deg C 


Resistance between wires 1 and 3 X* < ' [ ohms 

Resistance calculated for 20 degrees C £ ohms 

77. £ ohms minimum 


c A*- — . 

0b. 0(H± 










O.HICj E.N.vj VIE 


c oo -3 feTC-*r 


00 / 6 a 


Resistance between wires 2 and 


4 n £ 


4 1 Z) 

Resistance calculated for 20 degrees C ohms 

77.6 ohms minimum 


H 2.3 


Inductance between wires 1 and 3 /££ mH 

Inductance between wires 2 and 4 /9_£_ mH 
These values are for reference only. 


£.2.4 INSULATION RESISTANCE AND DIELECTRIC STREK 
Tie together motor leads 1 and 3, 2 and 4 
^2.4.1 INSULATION RESISTANCE 

100 VDC between 1,3 and 2,4 


Ob- Ot. 9 -i 


100 VDC between 1,3 and housing 

100 VDC between 2,4 and housing 
! DIELECTRIC STRENGTH 
125 VRMS between 1,3 and 2,4 

125 VRMS between 1,3 and housing 

125 VRMS between 2,4 and housing 


UJl 0 Megohms 

100 Megohms min 

Megohms 

100 Megohms min 

L - ^ — Megohms 

100 Megohms min 

'2IL. microaueps 

100 microamps max leakage 

££ aicrowpt 

100 microamps max leakage 

microamps 

100 microamps max leakage 


* FefiFDtftUFb DRUiVfiu FvMcti&aJAl t£S T 
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3.0 ENCODER ELECTRICAL CHARACTERISTICS 

3.1 ENCODER POSITION 1 AND OUTPUT VOLTAGE 
Encoder position 1 is according to Table 1 


00 check 


Output voltage across bit 4 is 3.5 Vdc min at 4.8 VDC min 

5.0 VDC max \,S check 

3.2 ENCODER POSITION VERIFICATION 

Encoder position 2 through 12 is according to Table 1 check 

4.0 MQTQR/ENCQDER PHYSICAL CHARACTERISTICS 

4.1 SIZE AND CONFIGURATION 

Check that critical dimensions from MSFC drawing SXI-201 and Aeroflex 
drawing 200-38 are satisfied Zs check 

4.2 WEIGHT 


Motor /Encoder wei ght 
Lead wire weight 


6 ounces 
- fLA ounces 

= /A ^ 3 ounces 

15 ounces max 


4.3 RADIAL DEFLECTION 


3.0 +/- 0.1 lb force applied on the shaft in 

accordance with MSFC drawing SXI-201, Proof Load p n / 

Diagram 0 £/_ / inches 

0.0015 inches max 


£////_r 
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5.0 ENVIRONMENTAL TESTS 
5. 1 THERMAL VACUUM 


5.1.1 AMBIENT TEMPERATURE AND PRESSURE 

Connect AD590 temperature sensor to the trim 
circuit in Figure 3. Record the output. 

Calculate the ambient temperature : 
mv output - 273 = temperature in degrees C 

Verify step rotation cw from zero position 
with wire #1 (+22 VDC) and wire #3 (RTN) 

Verify encoder output at step 4 in table 1 

Seal the vacuum container and remove from 
the clean room. 

5.1.2 THERMAL VACUUM FUNCTIONAL TESTS 
5. 1.2.1 OPERATION UNDER LOAD 


* 9 * 


.32 ‘C- 


check 

check 


(,// 


11 VDC min, 12.5 VDC max to the motor drive circuit 
5 VDC +/- 0.2 V to the encoder input wires. 

a. Baseline, 25 degrees C recorder trace: 

No interruptions in motor or encoder traces 

3.5 V minimum encoder output 

b. Cycle l r 50 degrees C recorder trace: 

No interrupt ions in motor or encoder traces 

3.5 V minimum encoder output 


traces 

check 


• 

check 


9 

traces _ 

^ check 


_ 

^ check 
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c. Cycle 1, -40 degrees C recorder trace: 

No interrupt ions in motor or encoder traces 

3.5 V minimum encoder output 

d. Cycle 2, 50 degrees C recorder trace : 


No interrupt ions in motor or encoder traces 
3.5 V minimum encoder output 
e. Cycle 2 f -40 degrees C recorder trace : 

No interrupt ions in motor or encoder traces 


check 


check 




</ ch< 


3.5 V minimum encoder output 

f. Cycle 3, 50 degrees C recorder trace : 


check 


No interruptions in motor or encoder traces 
3.5 V minimum encoder output 


check 


check 




g. Cycle 3, -40 degrees C recorder trace : 

No i nter r upt i ons in motor or encoder traces 

3.5 V minimum encoder output 

h. Final test, 25 degrees C recorder trace: 


check 


check 




No inter rupt i ons in motor or encoder traces 
3.5 V minimum encoder output 


check 


check 




5. 1.2.2 STALL OPERATION. THERMAL VACUUM 


Disconnect the motor from the test circuit. Apply 
200 ma through wires #1 and #3 for 30 seconds. 
Repeat according to paragraph 4. 1.3.2 of the test 


procedure. 
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a. Baseline, 25 degrees 0 recorder trace: 

No interruptions in motor or encoder traces 

3.5 V minimum encoder output 

b. Cycle 1, 50 degrees C recorder trace: 

No interruptions in motor or encoder traces 

3.5 V minimum encoder output 

c. Cycle 1, -40 degrees C recorder trace: 

No interruptions in motor or encoder traces 

3.5 V minimum encoder output 

d. Cycle 2, 50 degrees C recorder trace : 

No interruptions in motor or encoder traces 

3.5 V minimum encoder output 


check 

check 






ch * ck oJ- ' 

check C/zj/py' 

ch « ck JjU ^ 

check 

check - . 

check 
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Cycle 2 f -40 degrees C recorder trace : 


No i nt er r upt i ons in motor or encoder traces 

3.5 V minimum encoder output 

f. Cycle 3, 50 degrees C recorder trace s 

No interrupt ions in motor or encoder traces ^ 

3.5 V minimum encoder output ^ 

9- Cycle 3 f -40 degrees C recorder trace : 

No interrupt ions in motor or encoder traces 

3.5 V minimum encoder output ^ 

h. Final test, 25 degrees C recorder trace: 

No inter rupt i ons in motor or en:oder traces ^ 

3.5 V fill i (Vi'jii! encoder output 
THERMAL CYCLING TEST AMBIENT PRESSURE 
1 PPE-THERMAL CYCLING PERFORMANCE TEST 


check 

' h,ck 

check ‘ ' 

Of*' O-* / 

ch * ck C-Z/e/rs 

check 3 

check / /,/. 


1.1 STALL TORQUE 


6 oz-in minimum at 22 VDC 


1.2 STEP ANGLE 


/^<? oz-in , 

- Detent torque 
Stall torque oz-in 


Motor lead #1 f +22 VDC) to motor lead #3 (RTN) cw rotation ^ 

7.3 +/- 0.75 

degrees ^ 


SCALE 


REV. 


SHEET 







JpiH C 


Motor lead #2 (+22 VDC) to motor lead #4 (RTN) cw rotation 

7.5 +/-0.75 
degrees 


5.2. 1.3 ENCODER POSITION 1 AND OUTPUT VOLTAGE! 
Encoder position 1 is according to Table 1 


check 


Output voltage across bit 4 is 3.5 Vdc min at 4.0 VDC min 
5.0 VDC max • — ^ check 


5.2. 1.4 ENCODER POSITION VERIFICATION 

Encoder position 2 through 12 is according to Table 1 


cA?/?r 


check 


5.2.2 OPERATION UNDER LDAP 

11 VDC min, 12.5 VDC max to the motor drive circuit. 

5 VDC +/- 0.2 V to the encoder input wires. 

a. Baseline, 25 degrees C recorder tracer 

No interruptions in motor or encoder traces ^ 

3 . 5 V m i n \ mu n * en c od e r on t p u t / 

TC-> r' ok 

b. Cycle 1, 50 degrees C recorder trace: 

No interruptions in motor or encoder traces ^ 

3.5 V minimum encoder output ; 

STA'-u re sr <r/t 

c. Cycle 1, -40 degrees C recorder trace: 

No interruptions in motor or encoder traces i 

3.5 V minimum encoder output 

L C Tt * J cfi 


check 

check 

check 


Mi 

& A- * 


ch,ck b/^/tr 


chack 

ch« k 

ifrUr 
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d. Cycle 24, 50 degrees C recorder trace : 

No Interruptions in motor or encoder traces 

3.5 V minimum encoder output 

i '.r /‘L.c. £ 7 OK 

e. Cycle 24, -40 degrees C recorder trace : 

No interruptions in motor or encoder traces 

3.5 0 minimum encoder output 

STALL T£Sr dfc 

f. Final Test, 25 degree C recorder trace ! 

No interruptions in motor or encoder traces 

3.5 V minimum encoder output 

res T A 

5.3 VIBRATION AND SHOCK 

5.3.1 SINE VIBRATION 

Date(s ! performed '<?//? — 

’Visual Inspect! or, ^ 

5.3.1. 1 STALL TORQUE 

& os-in minimum at 22 VDC / $ ' ^ 


check 

1 check jjitb )u — „ 

^ check 

check X — 

check 

check ^ 

6 /' 2 -/ 9s 



1.2 STEP ANGLE 


(_ % ' oz-in 

- Detent torque in 1.1= 2-r 

Stall torque _^^2^oz-in 

O - G/z/Zf-f 

t DTM ^ ^ -j. : 


Motor lead #l(+22 VDC1 to motor lead #3 (RTN) cw rotation 

7.5 +/- 0.75 
degrees 
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Motor lead #2 (+22 VDC) to motor lead #4 (RTN) cw rotation 

7.5 +/- 0.75 
degrees 


5.3. 1.3 


Encoder position 1 is according to Table 1 


^ check 


Output voltage across bit 4 is 3.5 Vdc min at 4.8 VDCjuin 
5.0 VDC max / check 

5.3. 1.4 ENCODER POSITION VERIFICATION 


Encoder position 2 through 12 is according to Table 1 check 


5.3.2 


Date(s) performed 

Visual Inspection 




5.3.2. 1 STALL t QPQUE 


6 oz-m minimum at 22 VDC 


5. 3. 2. 2 STEP ANGLE 


C/z.z/fS' 

fiere^r 

00 /£># 


t r w-. 

Mnisq* mas Ftfsr pexfoweb 4U ?hr 

oz-in 

Detent torque in 1.1= 2~S~ 

Stall torque /^- O oz-in 


Motor lead #l(+22 VDC) to motor lead *3 (RTN) cw rotation 

7.5 +/- 0 . 75 " 
degrees 

Motor lead #2 (+22 VDC) to motor lead #4 (RTN) cw rotation 

7.5 +/- 0.75 
degrees 
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5. 3.2.3 ENCODER POSITION 1 AND OUTPUT VOLTAGE 
Encoder position 1 is according to Table 1 


check 


Output voltage across bit 4 is 3.5 Vdc min at 4.8 VD^min 
5.0 VDC max ^ check 


5. 3. 2. 4 ENCODER POSITION VERIFICATION 

Encoder position 2 through 12 is according to Table 1 
5.3.3 MECHANICAL SHOCK 

Date (s) performed Qj£<£_ ~ 

Visual Inspection - 

5.3.3. 1 STALL TORQUE 

/ y n 

6 oz~irt mini mum at 22 VDC c oz 


02 -in 

- Detent torque in, 1.1= 2 ’S 
Stall torque - \ oz-in 


;.?.3. 2 STEP ANGLE 


Motor lead #l<+22 VDC) to motor lead #3 CRTN) cw rotation " 

7.5 +/- 0.75 
degrees /_ 

/ 

Motor lead 42 f+22 VDC) to motor lead #4 (RTN) cw rotation ^ 

7.5 +/-0.75 
degrees 


5. 3. 3. 3 ENCODER POSITION 1 AND OUTPUT VOLTAGE 
Encoder position 1 is according to Table 1 


check 


Output voltage across bit 4 is 3.5 Vdc min at 4.8 VD£ min 
5.0 VDC max check 
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5. 3. 3. 4 ENCODER POSITION VER I FI CAT I ON 

Encoder position 2 through 12 is according to Table 1 

5.3. 3. 5 DIELECTRIC STRENGTH 

100 VRMS between 1,3 and 2,4 % Z 


check 


3Z 

microamps 

100 microamps max leakage 


100 VRMS between 1,3 and housing 
100 VRMS between 2,4 and housing 

5.4 FINAL FUNCTIONAL TEST 

5.4.1 TORQUE AND OPERATING FOINT 

5.4.1.1 DETENT TORQUE 


microamps 

100 microamps max leakage 

microamps 

100 microamps max leakage 


0, 

.25 oz-in 

mi n 

1. 

2. s' 

• 

c 

■H 

1 

N 

o 

2. 

/.r 

0 

IM 

1 

»-*■ 

3 

• 

3. 


oz-in. 


oSd-*. \ 

Cto'74 T?r 


5.4. 1.2 OPERATING TORQUE 


Motor rotates 6 PPM min when 4.B pps at VDC to VDC is applied 
with 5.5 oz-in load. . - 


5.4. 1.3 STALL TORQUE 


6 oz-in minimum at VDC 


Ot,.UA> 

llJL ~ 2.T ctfvLi K_ 

- Detent torque in 1.1* , ,, 

Stall torque A.% oz-in Ob. HA : 
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5.4.2 MOTOR ELECTRICAL CHARACTERISTICS 

5. 4. 2.1 STEP ANGLE 

Motor lead #1022 VDC) to motor lead #3 (RTN) cw rotation (/ 

7.5 +/- 0.75 
degrees 

Motor lead #2 (+22 VDC) to motor lead #4 (RTN) cw rotation 1/ 

7.5 +/-0.75 
degrees V 

5.4. 2.2 UINDING RESISTANCE AT 20 DEG C 

Room ambient temperature deg C 

Resistance between wires 1 and 3 ohms 

Resistance calculated for 20 degrees C % ohms 

77.6 ohms minimum 

Resistance between wires 2 and 4 ohms 

Resistance calculated for 20 degrees C ^ ohms 

77.6 ohms minimum 


5. 4. 2. 3 UINDING INDUCTANCE 

Inductance between wires 1 and 3 


Inductance between wires 1 and 3 / mH 

Inductance between wires 2 and 4 / ^ 7 mH 
These values are for reference only. 
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5.4.3 ENCODER ELECTRICAL CHARACTERISTICS 
5. 4. 3.1 ENCODEP POSITION 1 AND OUTPUT VOLTAGE 
Encoder position 1 is according to Table 1 


check 


Output voltage across bit 4 is 3.5 Vdc min at 4.8 VDC min 
5.0 VDC max K check 

5. 4. 3. 2 ENCODER POSITION VERIFICATION 

Encoder position 2 through 12 is according to Table 1 ]/_ 

5.4.4 RADIAL DEFLECTION 


check 


9.0 +/- 0.1 lb force applied on the shaft in 
accordance with MSFC drawing SX 1—201 f Proof Load , _ . 

Diagram L^C/Of 3 inches 

/ \(^J ^*0015 inches max 

/l V % >p ** ^ /6 4 ^/cj'scc 
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SECTION IV 


SPECIAL TEST DATA 


Qeroflex 


EAST-WEST TECHNOLOGY CORP. 
119 Cabot Street 
West Babylon, NY 11704 
(516) 420 0530 • Fax (516) 420 8067 


QUALIFICATION TEST REPORT 


SXI MOTOR/ENCODER ASSEMBLY 
P/N 16187 


TESTED FOR: 


AEROFLEX LABORATORIES INC. 
35 South Service Road 
Plainview, NY 11803 


PREPARED BY: 


QUALITY 
ASSURANCE BY: 


J. qOhen 

EAST-)VEST TECHNOLOGY 



R. BORRELLI 

EWT QUALITY ASSURANCE MANAGER 


APPROVED BY: 



D. LICHTMAN 

EWT GENERAL MANAGER 



‘SURVEILLANCE OF THE ABOVE LISTED ITEM HAS BEEN PERFORMED” 




j. magnusGn 

DCMAO/QAR 


yl 
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EAST-WEST TECHNOLOGY CORP. 


ADMINISTRATIVE DATA 


TEST PERFORMED FOR: 

Aeroflex Laboratories Inc. 

35 South Service Road 
Plainview, NY 11803 

TESTING PERFORMED: 

Fixture Survey 
Sine Vibration 
Random Vibration 
Pyrotechnical Shock 

TEST ITEM: 

SXI Motor/Encoder Assembly 

PART NUMBER: 

16187 

SERIAL NUMBERS: 

0002; 0003 

PRIMARY SPECIFICATION: 

N/A 

TEST PROCEDURE: 

ATP 20049 REV B 

PURCHASE ORDER NOS.: 

99593; 10901 

GOVERNMENT CONTRACT NO.; 

NAS9-39408 

EWT JOB NOS.: 

8286 

8363 (Random Vibration Rerun) 

TEST REPORT NO.: 

33622 

TEST REPORT FILE NO.: 

8286.DOC Disk 144 

TEST COMPLETION DATE: 

26 June 1995 

TEST REPORT DATE: 

8 August 1 995 
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EAST-WEST TECHNOLOGY CORP. 


1.0 INTRODUCTION 


1.1 Scope 

1.1.1 This document describes procedures and results of the Fixture Survey; and 
Sine Vibration, Random Vibration and Pyrotechnical Shock tests performed 
on two (2) SXI Motor/Encoder Assemblies, P/N 16187, S/N 0002 and 0003, 
as submitted for testing by Aeroflex Laboratories Inc.. Testing was performed 
in accordance with ATP 20049 REV B. A Random Vibration retest of test unit 
S/N 0003 was conducted as per P.O. 10901, and is reflected herein. 


1.2 Purpose 

1.2.1 The purpose of this test is to demonstrate that the test specimen meets or 

exceeds the design specification requirements, during and/or upon completion of 
exposure to the environmental stresses outlined herein. 


2.0 

APPLICABLE DOCUMENTS 


2.1 

Military 


2.1.1 

MIL-STD-45662A 

- Calibration System Requirements 

2.2 

Aeroflex Laboratories Inc. 


2.2.1 

ATP 20049 REV B 

- Acceptance Test Procedure - Motor/Encoder 
16187 

2.3.1 

P.O. Nos. 99593; 
10901 

- Aeroflex Laboratories Inc. Purchase Orders 
Dated 04/04/95 and 06/09/95, respectively 
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EAST-WEST TECHNOLOGY CORP. 


3.0 

3.1 

3.1.1 

3.2 

3.2.1 


3.3 

3.3.1 

3.4 

3.4.1 

3.5 

3.5.1 


GENERAL INFORMATION 


Test Equipment Calibration 

All test instrumentation was calibrated in accordance with MIL-STD-45662A 
"Calibration System Requirements" and is traceable to the National Institute of 
Standards and Technology (NIST). 


Test Conditions 

Unless specified herein, all tests and measurements were performed at the room 
ambient conditions existing at the laboratory during testing: 

Temperature: 23°C ± 10°C 

Barometric Pressure: Prevailing site pressure 

Relative Humidity: Room ambient up to 90% 


Test Tolerances 

All test conditions were maintained within the tolerances specified in the detailed 
test procedure or in accordance with the referenced test specification. 


Test Witnessing / Monitoring 

All testing was conducted by a qualified EWT technician under the direction and 
cognizance of a EWT Quality Assurance test engineer. Test surveillance was 
provided by a DCMAO Quality Assurance representative. 


Recommendation 

All recorded data and observations made by East-West Technology personnel 
during the testing described herein are submitted for your own evaluation. 
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EAST-WEST TECHNOLOGY CORP. 


4.0 TEST EQUIPMENT 

The following is a list of test equipment used to perform the test outlined herein: 

4.1 FIXTURE SURVEY 
Test date:04/19/95 


4.1.1 Exciter 
Mfr.: Ling 
Model: 335 
S/N: 40 

EWT Control No.: 218 
Calibration not required 

4.1.2 Power Amplifier 

Mfr.: Ling 
Model: 8024 
S/N: N/A 

EWT Control No.: 219 
Calibration not required 

4.1.3 Accelerometer 
Mfr.: CRL 
Model: 330S 
S/N: 279 

EWT Control No.: 117 
Last Calibration: 07/31/94 
Calibration Interval: 1 year 

4.1.4 Charge Amplifier 

Mfr.: Trig Tek 
Model: 203M 
S/N: 804 

EWT Control No.: 1135-06 
Last Calibration: 05/31/94 
Calibration Interval: 1 year 

4.1.5 Charge Amplifier 

Mfr.: Trig Tek 
Model: 203M 
S/N: 840 

EWT Control No.: 1135-05 
Last Calibration: 05/31/94 
Calibration Interval: 1 year 


4.1.6 Accelerometer 

Mfr.: CRL 
Model: 330S 
S/N: 409 

EWT Control No.: 123 
Last Calibration: 02/06/95 
Calibration Interval: 1 year 
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EAST-WEST TECHNOLOGY CORP. 


4.0 TEST EQUIPMENT (continued) 

4.2 SINE VIBRATION 

Test dates: 06/07/95 (Test Unit S/N 0002); 06/20/95 (Test Unit S/N 0003) 
*Used during test conducted 06/07/95 
**Used during test conducted 06/20/95 


4.2.1 

Exciter 

4.2.6 

Accelerometer* 


Mfr.: Ling 


Mfr.: CRL 


Model: 335 


Model: 330S 


S/N: 40 


S/N: 102 


EWT Control No.: 218 


EWT Control No.: 395 


Calibration not required 


Last Calibration: 02/06/95 
Calibration Interval: 1 year 

4.2.2 

Accelerometer** 

4.2.7 

Charge Amplifier* 


Mfr.: CRL 


Mfr.: Trig Tek 


Model: 5011 


Model: 203M 


S/N: 1119 


S/N: 1289 


EWT Control No.: 2274 


EWT Control No.: 1135-07 


Last Calibration: 01/09/95 


Last Calibration: 05/26/94 


Calibration Interval: 1 year 


Calibration extended 30 days 
Calibration Interval: 1 year 

4.2.3 

Charge Amplifier** 

Mfr.: Trig Tek 
Model: 203M 
S/N: 840 

EWT Control No.: 1135-05 
Last Calibration: 06/13/95 
Calibration Interval: 1 year 



4.2.4 

Auto Vibration Control 

Mfr.: Spectral Dynamics 
Model: SD1201 
S/N: 1067 

EWT Control No.: 1052 
Last Calibration: 11/19/93 
Calibration Interval: 2 years 



4.2.5 

Power Amplifier 

Mfr.: Ling 
Model: 8024 
S/N: N/A 

EWT Control No.: 219 
Calibration not required 
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4.0 TEST EQUIPMENT (continued) 

4.3 RANDOM VIBRATION 

Test dates: 04/28/95 (Test Unit S/N 0003); and 05/30/95 (Test Unit S/N 0002) 

Retest of test unit S/N 0003: 06/22/95 

*Used during test conducted 04/28/95 

**Used during test conducted 05/30/95 

***Used during retest conducted 06/22/95 


4.3.1 

Exciter 

Mfr.: Ling 
Model: 335 
S/N: 40 

EWT Control No.: 218 
Last Calibration: Not required 

4.3.6 

Charge Amplifier*** 

Mfr.: Trig Tek 
Model: 203M 
S/N: 840 

EWT Control No.: 1135-05 
Last Calibration: 06/13/95 
Calibration Interval: 1 year 

4.3.2 

Power Amplifier 

Mfr.: Ling 
Model: 8024 
S/N: N/A 

EWT Control No.: 219 
Last Calibration: Not required 

4.3.7 

Accelerometer*** 

Mfr.: CRL 
Model: 501 1 
S/N: 1119 

EWT Control No.: 2274 
Last Calibration: 01/09/95 
Calibration Interval: 1 year 

4.3.3 

Accelerometer* 

Mfr.: CRL 
Model: 330S 
S/N: 409 

EWT Control No.: 123 
Last Calibration: 02/06/95 
Calibration Interval: 1 year 

4.3.8 

Charge Amplifier** 

Mfr.: Trig Tek 
Model: 203M 
S/N: 804 

EWT Control No.: 1135-06 
Last Calibration: 05/31/94 
Calibration Interval: 1 year 

4.3.4 

Charge Amplifier* 

Mfr.: Trig Tek 
Model: 203M 
S/N: 769 

EWT Control No.: 1135-02 
Last Calibration: 05/26/94 
Calibration Interval: 1 year 

4.3.9 

Accelerometer** 

Mfr.: CRL 
Model: 330S 
S/N: 395 

EWT Control No.: 102 
Last Calibration: 02/06/95 
Calibration Interval: 1 year 

4.3.5 

Auto Random Control 

Mfr.: Spectral Dynamics 
Model: SD1200 
S/N: 29 

EWT Control No.: 1300 
Last Calibration: 08/22/94 
Calibration Interval: 2 years 
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4.0 TEST EQUIPMENT (continued) 

4.4 PYROTECHNICAL SHOCK 

Test dates: 06/14/95 (Test Unit S/N 0002); 06/26/95 (Test Unit S/N 0003) 
•Used during test conducted 06/14/95 
"Used during test conducted 06/26/95 


4.4.1 Exciter 

Mfr.: Ling 
Model: 335 
S/N: 40 

EWT Control No.: 218 
Last Calibration: Not required 


4.4.2 Power Amplifier 

Mfr.: Ling 
Model: 8024 
S/N: N/A 

EWT Control No.: 219 
Last Calibration: Not required 


4.4.6 Accelerometer** 

Mfr.: CRL 
Model: 5011 
S/N: 1118 

EWT Control No.: 2273 
Last Calibration: 01/09/95 
Calibration Interval: 1 year 

4.4.7 Charge Amplifier** 

Mfr.: Trig Tek 
Model: 203M 
S/N: 1289 

EWT Control No.: 1135-07 
Last Calibration: 06/16/95 
Calibration Interval: 1 year 


4.4.3 Accelerometer* 

Mfr.: CRL 
Model: 5011 
S/N: 1119 

EWT Control No.: 2274 
Last Calibration: 01/09/95 
Calibration Interval: 1 year 

4.4.4 Charge Amplifier* 

Mfr.: Trig Tek 
Model: 203M 
S/N: 804 

EWT Control No.: 1135-06 
Last Calibration: 05/31/94 
Calibration extended 30 days 
Calibration Interval: 1 year 

4.4.5 Shock Control 

Mfr.: Data Physics 
Model: 1919 
S/N: N/A 

EWT Control No.: 2313 
Last Calibration: 05/18/95 
Calibration Interval: 2 years 
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5.0 

5.1 

5.1.1 

5.1.2 

5.1.3 

5.1.4 


5.2 

5.2.1 


5.2.2 

5.2.3 


FIXTURE SURVEY 
ATP 20049 REV B 

Test Set-Up 

Visual inspection of the test fixture was performed to verify the pre-test condition. 

The test fixture was mounted to the vibration shaker table. 

Two accelerometers were installed, one for vibration input control and one for 
monitoring the test fixture response. The control accelerometer was attached to 
the vibration table near a test fixture mounting point. The response 
accelerometer was attached directly to the side of the test fixture. 

Photographs of a typical set-up along with the axis definitions are included in 
Appendix A. 


Test Procedure 

The test fixture was subjected to a resonance search test performed individually 
in each of its three (3) orthoganol axes; followed by a resonance dwell test 
(where applicable). The resonance search was conducted in untimed frequency 
sweeps from 20 to 2,000 Hz with a random vibration input as defined in the table 
below; 


Frequency 

||| Amplitude 

20 - 60 Hz 

0.04 g 2 /hz rising to 2.56 

60 - 200 Hz 

2.56 g J /hz 

200 - 300 Hz 

2.56 g 2 /hz falling to 0.256 

300 - 600 Hz 

0.256 g J /hz 

600-2000 

0.256 g 2 /hz falling to 0.04 

Overall gRMS: 26.6 


All resonances were recorded on the appropriate data sheets which are 
contained in appendix B herein. 

Where necessary, a resonance dwell test was conducted. 
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5.0 

5.3 

5.3.1 

5.3.2 

5.3.3 


FIXTURE SURVEY (continued) 

Test Results 

During mounting of the fixture to the vibration table, it was noted that the fixture 
was slightly off center in axis, due to the location of the fixture mounting holes. 

Results of the resonance search, in the form of either transmissibility or 
measured output plots with marked resonant points (Q>2) are included in 
Appendix B. No resonances were noted. 

No physical damage to the fixture was noticed at the end of this test. 


Report No. 33622 
Job No. 8286 
Page 8 




EAST-WEST TECHNOLOGY CORP. 


6.0 SINE VIBRATION TEST 
ATP 20049 REV B 

6.1 Test Set-Up 

6.1.1 A visual inspection of each test item’s exterior was performed to verify the pre- 
test condition. 

6.1.2 The test unit was mounted to the fixture plate described in Section 5.0, which 
was then rigidly mounted to the vibration shaker in the appropriate axis, as 
shown in the photographs of the typical set-up included in Appendix A. 

6.1.3 A vibration control accelerometer was mounted to the fixture plate to control and 
monitor the vibration input. 

6.1.4 The Sine Vibration test was performed on each unit individually. 


6.2 Test Procedure 

6.2.1 The test unit was subjected to one (1) minute of sinusoidal vibration in each of its 

three (3) orthoganol axes at the levels specified in the table below. The vibration 
frequency was varied from 5 to 100 Hz at the rate of two (2) octaves/minute. 


filillli' 

Frequency (Hz) 

Amplitude i;| 

!§! 


5-22.3* 

0.5 in. D.A. 


22.3 - 40** 

12.7 g 


40-100 

5.0 g 


5-24* 

0.5 in. D.A. 

I y , 

24-40** 

14.7g 


40-100 

5.0g 


5 - 16.8 

0,5 in. D.A. 

■■pp i 

16.8 - 40 

7.2g 


40 -100 

5.0g 


‘Substitute the values “5 - 24.0” Tor the unit tested 06/20/95 (S/N 0003) 
••Substitute the values “24 - 40” for the unit tested 06/20/95 (S/N 0003) 


6.2.2 Upon completion of the Sine Vibration testing, the test sample was inspected for 

any evidence of exterior physical damage. 
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6.0 

6.3 

6 . 3.1 

6 . 3.2 

6 . 3.3 


SINE VIBRATION TEST (continued) 

Test Results 

No damage to the exterior of the test items was visible during or upon 
completion of this tests. 

Input vibration level plots for each test unit can be be found in Appendix B. 

The test units were returned to Aeroflex Laboratories for functional testing and 
further evaluation. 
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7.0 RANDOM VIBRATION TEST 
ATP 20049 REV B 

7.1 Test Set-Up 

7.1.1 The mounting and the shaker installation of the test unit for the random vibration 
test, was the same as in the sine vibration test described previously in Para 6.1. 


7.2 Test Procedure 

7.2.1 The test units were individually subjected to one (1) minute of random vibration 

in each of the 3 orthogonal axes with the vibration spectrum and G-level defined 
in the table below: 


20 - 60 Hz @ 0.04 g 2 /Hz rising to 2.5 
60 - 200 Hz @ 2.5 g 2 /Hz 
200 - 300 Hz @ 2.5 g 2 /Hz falling to 0.25 
300 - 600 Hz @ 0.25 g 2 /Hz 
600 - 2000 Hz @ 0.25 g 2 /Hz falling to 0.04 
v V. Overatl g RMS: 26.6 7 r-; 


7.2.2 Test unit S/N 0003 was retested 06/22/95, and was subjected to the same set-up 
and test as described in Section 7.1 and step 7.2.1, with the following exception: 
Overall gRMS was 26.1 . 

7.2.3 Upon completion of the Random Vibration testing, the test samples were 
inspected for any evidence of exterior physical damage. 


7.3 Test Results 

7.3.1 No damage to the test items' exterior was visible during or upon completion of 
this test. 

7.3.2 Plots of the actual spectrum applied are included in Appendix B. 

7.3.3 The test units were returned to Aerofiex Laboratories for functional testing and 
further evaluation. 
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8.0 PYROTECHNICAL SHOCK TEST 
ATP 20049 REV B 

8.1 Test Set-Up 

8.1.1 Visual inspections of the test samples’ exteriors were performed to verify the pre- 
test condition. No anomalies were noted. 

8.1.2 Each test unit was individually mounted to the fixture plate described in Section 
5.0, which was then rigidly mounted to the shock table in the appropriate axis, as 
shown in the photographs of the typical set-up included in Appendix A. 

8.1.3 An accelerometer was mounted to the test fixture to control and monitor the 
shock input. 


8.2 Test Procedure 

8.2.1 Each test unit was subjected to one (1) bi-directional shock pulse in each of the 

three (3) orthogonal axis. The shock spectrum and levels were as defined in the 
following table: 


200 Hz @ 57g 
400 Hz @ 225g 
1400 Hz @ 225g 
1600 Hz @ 300g 
4000 Hz @ 300g 


8.2.2 Plots of the actual shock spectrum of each shock applied are included in the 
Appendix B. 

8.2.3 Upon completion of shock application in each axis, each test unit was visually 
inspected for any evidence of exterior physical damage. 


8.3 Test Results 

8.3.1 There was no visible exterior physical damage to either test unit. 

8.3.2 The test units were returned to Aeroflex Laboratories for further evaluation and 
dissemination. 
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APPENDIX A: PHOTOGRAPHS 
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Typical Test Fixture, 
Sine and Random Vibration, 
and Pyrotechnical Shock 
Test Set-Up 
“X” Axis 
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Typical Test Fixture, 
Sine and Random Vibration, 
and Pyrotechnical Shock 
Test Set-Up 
“Y” Axis 
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Typical Test Fixture, 
Sine and Random Vibration, 
and Pyrotechnical Shock 
Test Set-Up 
“Z” Axis 
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APPENDIX B: TEST DATA 
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Input Control Spectrum 
Fixture Survey 
“X” Axis 


DHF46 AEROFLEX EHT8286 X AXIS 
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Input Control Spectrum 
Fixture Survey 
“Y” Axis 


DMF46 AEflOFLEX EWT3236 V AXIS 





201 501 1001 

FIXTURE 

STORED CONTROL RESPONSE 
TOTAL GRNS 26,92 


2001 5001 10001 20001 

UNIT 1, TEST 9 LOG X-AXI3 
2000 HZ BANDWIDTH 200 LINES 
RECORD 11 CONTROL 154 0,0. F 
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Input Control Spectrum 
Fixture Survey 
“Z” Axis 


/ 

H 



201 501 1001 

FIXTURE 

STORED CONTROL RESPONSE 
TOTAL GRMS 26,61 


20O1 5001 1O00I 20O0I 

UNIT L TEST 9 LOG X-AXIS 
2800 H2 BANDWIDTH 200 LINES 
RECORD 3 CONTROL 15 4 D.O.F 
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Output Response Spectrum 
Fixture Survey 
“X” Axis 
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201 501 1001 

FIXTURE 

STORED CONTROL RESPONSE 
TOTAL GRMS 27, 5X 


2001 5601 10001 20001 

UNIT 1/ TEST 9 LOG X-AXIS 
2000 H2 BAHDUIDTH 200 LINES 
RECORD 5 CHANNEL 2 15X 0,0, F 
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Output Response Spectrum 
Fixture Survey 
“Y” Axis 


DMF -46 AEROFLEX EWTS236 V AXIS 
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Sine Vibration Input Spectrum 
~“Z” Axis - S/N 0003 Tested 06/20/95 


DS25 AEP.0FLEX LABS EUT8286 Z AXIS 
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Random Vibration Input Spectrum 
“Y” Axis - S/N 0002 Tested 05/30/95 
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Random Vibration Input Spectrum 
“Z" Axis - S/N 0003 Re-Tested 06/22/95 


DR41 AEROFLEX EWT3363 AXIS = 2 
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Input Shock Spectrum 
“X” Axis, S/N 0002 
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Input Shock Spectrum 
“Y” Axis, S/N 0002 
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Input Shock Spectrum 
“Z” Axis, S/N 0002 
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Input Shock Spectrum 
“X” Axis, S/N 0003 


-B03,X-ftXIS,RUM5 
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Input Shock Spectrum 
“Y” Axis, S/N 0003 
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Input Shock Spectrum 
“Z” Axis, S/N 0003 
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1.0 SCOPE 


1. 1 INTRODUCTION 

This procedure describes the tests and environments 
required to establish acceptance of the Aeroflex Brushless 
Step Motor /Encoder , Part Number 16187 in accordance with 
MSFC Drawing SX 1-201 and NASB-39409, Appendix A. 

1.2 APPLICABLE DOCUMENTS 

NAS8-39409 Appendix A All referenced documents 

in Par . 2. 1 

Aeroflex Procedure 5-297-0 Procedure for Alignment 

of Motor and Encoder 


2.0 TEST EQUIPMENT 

Waters 1.2 in-oz full scale bidirectional Torque Watch 

Waters 20 in-oz full scale bidirectional Torque Watch 

Leeds and Northrup resistance Bridge 

Hewlett Packard LCR meter Model 4261A 

General Radio Model 1B64 megohmmeter 

AR Hypot Model 4006 

Digital Multimeter HP 3466A 

DC Power Supply Hewlett Packard Model 6111A 

Lambda regulated Power Supply Model LH124BFM 

Tektronix 2445 oscilloscope 

Gould Model RS 3200 Chart Recorders 

Tenney TTRG Envi ronmental Chamber 

Veeco Diffusion Pump 

Vibration, Noise, and Shock Equipment TBD by Testing Labs 



FSCM NO. 

88379 
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IV.O, HlCVJoV^t, 
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3.0 MECHANICAL AND ELECTRICAL CHARACTERISTICS 

3.1 TORQUE AND OPERATING POINT 


3.1.1 DETENT TORQUE 

Using a torque watch with a 0—40 oz — in. ranqe, measure 
the detent torque of the motor through three coqginq 
positions, rotating ccw. The detent torque shall be'o.25 
oz— in minimum at each position. 

3.1.2 OPERATING TORQUE 

Connect the motor as per Figure 1. Using an oscilloscope, 
adjust the test circuit until it is operating at 4.8 pulses 
per second at 22 VDC minimum, 25 VDC maximum, measured at 
the motor leads. Attach a thin thread to the motor shaft, 
and attach weights equivalent to 5.5 oz— in to the other end 
of the thread. The weight equivalent is determined by 
dividing the 5.5 oz-in requirement by the shaft radius in 
inches. Apply the proper voltage to the test circuit, and 
count the number of shaft revolutions in one minute. The 
motor shall lift the weights and rotate at 6 rpm minimum. 

3.1.3 STALL TORQUE 


Apply the required voltage to the test circuit 
using a torque watch with a 0-40 oz-in range, 
torque required to stall the motor. The stall 
be 6. 0 oz-in minimum at 22 VDC. 


, and 

measure the 
torque shal 


1 



3.2 MOTOR ELECTRICAL CHARACTERISTICS 
3.2.1 STEP ANGLE 


Attach fixture 527-191- 1 to the motor housing mounting 
screws. Attach indicator arm 527-191-2 to the motor shaft. 
Align the indicator arm with the zero degree position 
on the fixture. Apply 22 VDC to the winding labeled #1 (+22 
VDC) and #3 (RTN). The motor shall step 7.5 degrees 
+/-0.75 degrees clockwise when viewed from the 
indicator arm. Repeat with wires #2 and #4, and verify 
clockwise rotation 7.5 degrees +/— 0.75 degrees. 

Continue with reverse polarity on #1 and # 3, #2 and 

#4. Repeat procedure for one full rotation cw. The 

angle indicator shall return to the zero position +/- 0.75 

degrees. 

3.2.2 UIINDING RESISTANCE AT 20 DEGREES C. 


Using a Wheatstone bridge , measure the winding resistance 
between wires #1 and #3 and between wires #2 and #4. Record 
these readings and the room temperature. The resistance for 
each phase shall then be calculated to verify 77.6 ohms 
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WINDING INDUCTANCE 


Using a digital LCR bridge, measure the inductance between 
wires #1 and #3, and between wires #2 and #4. This value 
shal 1 be recorded for reference only. 

4 INSULATION RESISTANCE AND DIELECTRIC STRENGTH 

4 . 1 STATOR WINDING TEST FRE- 1 MF’REGNAT I ON 

Tie together wires 1 and 3,2 and 4. Using a megohmmeter , 
apply 100 VDC between the tied together motor windings 
and the stator core for one minute. The insulation 
resistance shall be 100 Megohms minimum. Measure the 
insulation resistance (100 Megohms minimum) 
between the tied together motor windings. Using a Hypot , 
apply 250 VRMS, 60 Hz between the tied together motor 
leads and the stator core for one minute. Next, apply 
250 VRMS 60 Hz between the tied together motor leads. 

The leakage current shall not exceed 100 microamperes 
for both cases. 

4.2 MOTOR TEST POST- IMPREGNATION 

Tie together wires 1 and 3,2 and 4. Using a megohmmeter, 
apply 100 VDC between the tied together motor windings 
and the housing for one minute. Next, apply 100 VDC 
between the tied together motor windings for 1 minute. 

The insulation resistance shall be 100 Megohms minimum 
for both cases. Using a Hypot, apply 125 VRMS, 60 Hz 
between the tied together motor leads and the stator for 
one minute. Next, apply 125 VRMS, 60 Hz between the tied 
together motor leads for one minute. The leakage current 
shall not exceed 100 microamperes for both cases. 

ENCODER ELECTRICAL CHARACTERISTICS 

1 ENCODER POSITION 1 AND OUTPUT VOLTAGE 

Realign the indicator arm to the zero position. Connect test 
circuit to the encoder output wires, as shown in 

Figure 2. Apply +5 VDC +/- 0.2 V to the input wires and 
verify the output is according to Table 1 for encoder 
position 1. In addition, measure the output voltage across 
bit 4 and verify this voltage is not less than 3.5 VDC with 
4.8 VDC at the input. 

2 ENCODER POSITION VERIFICATION 

With the encoder input voltage as in 3.3.1, apply 22 VDC to 
alternating phases according to the Table 1, and stop at 
step 4 .The encoder output shall be in accordance with 
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Table 1 at this step. Verify the remaining encoder 
outputs according to Table 1. The requirement that the' 
encoder position shall be + /- one half the motor’s step 
angle has been verified in procedure 5-297—0 . 


3 . 4 MOTOR/ENCODER PHYSICAL CHARACTERISTICS 

3.4.1 SIZE AND CONFIGURATION 

The size and con f i gur at i on of the motor /encoder shall be 
in accordance with MSEC Drawing SXI- 201 and Aeroflex 
Drawing 200-38. These dimensions shall be verified at final 
i nspec t i on . 

3.4.2 HEIGHT 

The weight of the motor /encoder shall not exceed 15 ounces. 


3.4.3 RADIAL DEFLECTION 


Assemble the motor /encoder in fixture 527-192 . Adjust a 
dial indicator capable of reading 0.0001 inch deflection to 
its zero reading on the motor shaft. Using a force gauge, 
apply a 9.0 +/- 0.1 lb. force on the shaft, in accordance 
with Drawing SXI-201, Proof Load Diagram. The resulting 
deflection shall be 0.0015 inches maximum. 


4.0 ENVIRONMENTAL TESTS 

4. 1 CHARACTERISTICS AT THERMAL VACUUM CONDITIONS 


4.1.1 MOTOR /ENCODER CONNECTIONS 



Attach a three oz -i n' N 2 load simulator to the motor shaft. 
Place the motor /encoder in a clean thermal vacuum 
container. Connect the motor windings and encoder wires to 
the feedthrough connections in the container and connect the 
test circuits to the outside, as per Figure 3. In addition, 
connect the AD590 temperature sensor leads to a feedthrough 
connection and connect a trim circuit to the outside, as per 
Figure 3. Verify step rotation of the motor as per paragraph 
3.2.1, and verify encoder output, as per paragraph 3.3.2. In 
addition, check the room ambient temperature in degrees 
Kelvin (Degrees C + 273) is equivalent to the temperature 
sensor mv output. Once this is done , the container can be 
sealed and transported to the thermal vacuum location. 

4.1.2 THERMAL VACUUM OPERATION 

Set a controlled temperature envi ronmental chamber to 25 
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Table 1 at this ste*p. Verify the remaining encoder 
outputs according to Table 1. The requirement that the * 
encoder position shall be + /- one half the motor’s step 
angle has been verified in procedure 5-237-0. 
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MOTOR /ENCODER PHYSICAL CHARACTERISTICS 


4.1 SIZE iftN D CONFIGURATION 

The siJv? and configuration of the motor /*enc Oder shall be 
in accordance with MSFC Drawing SXI- 201 And Aeroflex 
Drawing 200-38. These dimensions shall \/e verified at final 
i nspec t i on . 

3.4.2 WEIGHT 

The weight of tfV motor /encoder sh£l 1 not exceed 15 ounces. 


4.3 RADIAL DEFLECTION 





Assemble the motor /encdtier jfn fixture 527—192 . Adjust a 
dial indicator capable o'fjreading 0.0001 inch deflection to 
its zero reading on the nv^tor shaft. Using a force gauge, 
apply a 9.0 + /- 0.1 lb.^on^re on the shaft, in accordance 
with Drawing SX 1-201 , yFroofv Load Diagram. The resulting^ 
deflection shall be 0^015 it\hes maximum. 

4.0 ENVIRONMENTAL TESTS 

4. 1 CHARACTERISTICS AT/THERMAL VACUUM CONDITIONS 

4.1.1 MOTOR /ENCODER CONNECTIONS 

Attach a threar oz-i n' s 2 load simulator t\ the moto 
Place the motfor /encoder in a clean thermal vacuum 
container, ^connect the motor windings atAencoder wires to 
the feed though connections in the contained and connect the 
test circuits to the outside, as per Figure 3V In addition, 
connect JChe AD590 temperature sensor leads toV feedthrough 
connect/on and connect a trim circuit to the Outside, as per 
Figures. Verify step rotation of the motor as per paragraph 
3.2.1/fand verify encoder output, as per paragr apn^3. 3. 2. In 
addition, check the room ambient temperature in degrees 
Kewin (Degrees C + 273) is equivalent to the temperature 
safrisor mv output. Once this is done , the container can be 
sealed and transported to the thermal vacuum location. 

4.1.2 THERMAL VACUUM OPERATION 

Set a controlled temperature envi ronmental chamber to 25 
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degrees C. Place a humidity indicator in the chamber. 

Seal the porthole, and fill the chamber with dry nitrggen 
qas. When the relative humidity (RH) goes below 70 place 
the vacuum container in the temperature chamber. Verify the 
RH is still < 707. . Connect the container pip* to a 
diffusion pump, and begin mechanical roughing. Follow the 
manufacturer's operation sequence for the di f fusion pump 
in order to achieve 1 x 10 -5 torr. Follow the cycle and 
test points in Figure 4. Verify temperature soaks using the 
AD590 sensor. Perform all functional tests after one hour 
soak at the indicated temperatures- 

4.1.3 MOTOR/ ENCODER FUNCTIONAL TESTS AT THERMAL VACUUM CYCLES 

4. 1.3.1 VERIFICATION OF OPERATION UNDER LOAD 

Connect chart recorder channels across current sensing 
shunts in series with the motor leads, as shown in 
Figure 3. In addition , connect one recorder channel to 
each encoder output. Apply the operating voltage to the 
test circuits for motor and encoder, and record the motor 
current and encoder output "high" voltage (3.5 VDC 
minimum) for one minute. There shall be no interruptions 
in the recorder traces during this time. 

4. 1.3.2 STALL OPERATION 

Disconnect the motor from the test circuit. Apply .£.00 mA 
through wires #1 and #3 for 30 seconds. This current 
corresponds to the current at stall. Keep the power o f 
for 60 seconds, repeat power on, and continue this 
sequence ten times. After this cycle, check operation as 
per paragraph 4. 1.3.1 . 

4. 1.3.3 PROCEDURE FOk ENDING THERMAL VACUUM CYCLE 

Soak the container at 25 C for 1 hour mi ni mum. Ver i f y 
RH < 707. , and proceed to shut down the diffusion pump 
and mechanical roughing according to the manufacturer's 
operating sequence. When the input gauge reads 4w0 76u 
torr, the container can be vented and disconnected from 
the pump. Return the sealed container to the clean room. 

4. 2 THERMAL CYCLING TEST AMBIENT PRESSURE 

Perform a preliminary functional test at ambient temperature 
in a Class 100 environment in accordance with paragraphs 
3.1.3, 3.2.1, 3.3.1 and 3.3.2 . 

Place the motor (in a clean sealed container) in a air 
convection environmental chamber . The container and 
connections shall be per Figure 3. Fill the chamber with dry 
nitrogen. Ramp the temperature up to 50 degrees C at a rate 
of 3 degree C per hour, allow the motor to stabilize at this 
temperature for 1 hour minimum, and perform the functional 
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t^^ts as in 4. 1.3.1 and 4. 1.3. 2. After this test, ramp the 
temperature down to -40 degrees C. Stabilize and test the 
unit in the same manner as in the hot cycle . Repeat for 

24 cycles, performing functional tests at the final cycle. 

IEST SEQUENCE FOR VIBRATION AND SHOCK: 

Check that the load simulation disk is securely attached 
to the motor shaft. Fasten the motor to the base of 
container 5.27-193 and seal the container cover. Transport 
the container to the environmental testing facility, and 
perform the sine , random vibration, and shock according 
to Table 2. The functional tests after each environment 
must be done in a class 100 clean area. The noise test 
must also be conducted in a class 100 clean room with the 
cover off. In addition to the functional tests, visually 
inspect the motor for any damage. 
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TABLE 2. 


TEST SEQUENCE FOR VIBRATION 


AND SHOCK 


SINE VIBRATION 
PER NAS8-39409 APPENDIX A, 
FIGURE 2 


TEST PER ATP 20049 
PARAGRAPHS 3.1.3, 
3.2.1, 3.3. 1,3. 3. 2 


RANDOM VIBRATION 
PER NAS8-39409 APPENDIX A, 
FIGURE 3 


TEST PER ATP 20049 
PARAGRAPHS 3.1.3, 3.2.1 
3.3. 1, 3.3.2 


SHOCK RESPONSE 
PER N ASS-39409 APPENDIX A, 
FIGURE 5 


TEST PER ATP 20049 
PARAGRAPHS 3.1.3, 3.2.1, 

3.3. 1 ,3.3.2 , 3. 2. 4. 2 
EXCEPT REDUCE VOLTAGE TO 100 VRMS 
FOR DIELECTRIC STRENGTH 
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SECTION V 


ENGINEERING RATIONALE TO SUPPORT 
ANALYSIS VS TESTING 


Qeroflex 



15.3 d. Verification Plan 

The verification plan outlines the methods used to prove 
the motor/encoder meets the characteristics of Appendix 
A, paragraph 3 of the SOW for contract NAS8-39409. 

PARAGRAPH NUMBER AND CHARACTERISTIC METHOD OF VERIFICATION 

3. 2. 1.1 

Torque and Operating Point Test 

3. 2. 1.2-3. 2. 1.2. 2 

Operating Duty, Continuous Duty, and 

Intermittent Duty Analysis 

3. 2. 1.2. 3 

Stall Operation Test 

3. 2. 1.3 

Stepper Motor Power Test 

3. 2.1. 4 

Encoder Power Test 

3. 2. 2.1 

Size and Configuration Inspection 

3. 2. 2. 2 

Weight Inspection 

3. 2. 2. 3 

Mounting Inspection 

3. 2. 2. 4 

Electr ical Inter face Inspection 

3.2.2. 4.1 

Insulation Resistance and Dielectric 

Strength Test 

3. 2. 2. 5 

Thermal Design Analysis 
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Test 



Prelaunch environment 

3 . 2 . 4 . 2.3 

Launch and ascent environment 


Test 


Analys is ( Survival 
Load) 

Test (Sine, random 
vibration, 
acoustic noise 
shock) 
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3 . 2 . 4 . 2. 4 
Orbital Operation 


Analysis (Radiation) 
Test (Pressure, Temp) 


3 . 2.5 

Transportability 


Inspection , records 
verification 
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EAST-WEST TECHNOLOGY CORP. 
119 Cabot Street 
West Babylon, NY 11704 
(516) 420 0530 ♦ Fax (516) 420 0067 



LETTER OF CERTIFICATION 

Prepared For: 

AEROFLEX LABORATORIES, INCORPORATED 
35 South Service Road 
Plainview, New York 11803 

This is to certify that items listed herein were subjected to Random Vibration, Sine 
Vibration, and Pyroshock testing in accordance with the Aeroflex Laboratories 
Acceptance Test Procedure 20049, Revision B, as required by the referenced Purchase 
Orders. The test items were subjected to all of the tests in each of the 3 orthogonal 
axes. 

Test Results: 

No damage or deterioration of the test items was noted during 
or upon completion of the referenced testing. 

Test Specimens: 

Motor/Encoder Assembly - 16187, Serial number 0003 
(Subjected to Random Vibration only) 


Motor/Encoder Assembly - 16187, Serial number 0002 
(subjected to all tests) 


Motor/Encoder Assembly - 16187 Test Fixture (subjected to 
Survey only using Random Vibration profile) 

EWT Job No.: 8363/8286 

Certificate No.: 8363.CRT 

Purchase Order No.: 1 0901 and 99593 Certificate File No.: 8363.CRT Disk 143 

Test Completion Date: 

26 June 1995 Certificate Issue Date: 19 July 1995 



.R. Borrelli, Quality Assurance Manager 
EAST-WEST TECHNOLOGY 


Certificate No. 7553-M 



SECTION VI 


QUALIFICATION FAILURE & CORRECTIVE ACTION 


Qeroflex 




All rework for the disassembly and the reassembly of the Motor / Encoder, 16187, will be 
accomplished in accordance with Assembly Flow Chart 960-295. As indicated on the flow chart, all 
the rework will be accomplished in a Class 100 environment. 
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AEROFLEX LABORATORIES INCORPORATED 

SOUTH SERVICE ROAD.PLAINVIEW. L ' , NEW YORK 


no . t\ 13 MQ 


CORRECTIVE ACTION REQUEST AND REPORT 


TO 


L ~ aIoo 


OUR PURCHASE ORDER NO. . 


ATTN. 


A F ( 'TkoCzKA^ 


DESCRIPTION 

WVc Tc j t~ fl. 

DATE RECEIVED 

R.R NO. 

QUANTITY REJECTED 

. ... f REJECT NO. © Cj/ 

PART RETURNED 

YES NO 

SERIAL NUMBER 



FROM . 


DISCREPANCY OR CONDITION: 


•SYfg AfCfc -g oo/6£L 



improper installation of the retaining ring which secures the dummy load to the 
Motor / Enclder shaft plus the lack of shims under the retaining ring to remove the 
end play. 


CORRECTIVE ACTION: (NOTE EFFECTIVE DATES AND REFERENCE DOCUMENTS] 

a) Shim clearances between retaining ring and duirniv load to eliminate end play 

b) Install retaining ring per manufarturpr's specification by adjusting and sptting 
stops on installation tool. 


DO NOT WRITE BELOW THIS LINE 

EVALUATION OF CORRECTIVE ACTION 


— 

CORRECTIVE ACTION 



FOLLOW UP 



NEW C.A.R.R. NO. 


SATISFACTORY 

YES 

NO 

YES 

NO 

DATE 



REMARKS 


SIGNED __ DATE 


ARX-072 






MAY 15 '95 15=27 


P. 1 

Attachment No.QQ168 

After subjecting the Motor / Encoder Assemoly pert number 16187, se r io! number 0003 to the 
rondorn vibration portion of the ATP, the vibrat or. fixture cover was removed to expose the shaft end 
of the Motor / Encoder in preparation to remove the Motor / Encoder from the fixture to run a 
functional test of the unit. At this point, it was observed that the staining ring which holds the 
dummy load to the shoft, had become loose end permitted the dummy load to travel on the shaft 
du r ing vibration. The fixture cover prevented the dummy load from coming completely off the shaft. 

This up end down movement of the dummy load caused. o semping of the shaft whic h left small 
whisker like magnetic policies to become attached to the magnetic field in the shaft and the two 
bearing retainer units. The above anomaly was caused by the mis -application of the ATP fixture 
hardware 

All rework for the disassembly and the reassembly of the Motor / Encoder, 16187, will be 
accomplished in accordance with Assembly Flow Chart 960-295. As indicated on the flow chart, all 
the rework will be accomplished in a Cass 100 environment. 

Ois-ossempie the Motor/Encoder to permit the replacement of the Rotor Assembly 400-29-6 and the 
Duplex Bearings (403-1-7) SSRI-8516LDB10RA7?68L V 328U8. Re-assembJ^the Motor/Encoder in 
accorconce with assembly flow chart 960-295 storting with housing and bearing assembly 200-89. 
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The qualification certificate is not applicable, as the units 
were tested in a Joint Qualification/ Acceptance mode. 


